Among different candidates to play the role of Dark Energy (DE), modified gravity has emerged as offering a possible unification of Dark Matter (DM) and DE. The purpose of this work is to develop a reconstruction scheme for the modified gravity with f (T ) action using holographic energy density. In the framework of the said modified gravity we have considered the equation of state of the Holographic DE (HDE) density. Subsequently we have developed a reconstruction scheme for modified gravity with f (T ) action. Finally we have obtained a modified gravity action consistent with the HDE scenario.
I. INTRODUCTION
Cosmological observations obtained with Supernovae Ia (SNeIa), the Cosmic Microwave Background (CMB) radiation anisotropies, the Large Scale Structure (LSS) and X-ray experiments have well established the accelerated expansion of our universe [1] [2] [3] [4] [5] [6] [7] . A missing energy component also known as Dark Energy (DE) with negative pressure is widely considered by scientists as responsible of this accelerated expansion. Recent analysis of cosmological observations indicates that the two-thirds of the total energy of the universe is been occupied by the DE whereas DM occupies almost the remaining part (the baryonic matter represents only a few percent of the total energy density of the universe) [8] . The contribution of the radiation is practically negligible.
The nature of DE is still unknown and many candidates have been proposed in order to describe it [9] [10] [11] [12] [13] [14] [15] [16] . The simplest one is represented by a tiny positive cosmological constant, with a negative constant equation of state (EoS) parameter ω, i.e. ω = −1. However, cosmologists know that the cosmological constant suffers from two well-known difficulties, the fine-tuning and the cosmic coincidence problems: the former asks why the vacuum energy density is so small (of the order of equal today [17, 18] .
As possible alternative to cosmological constant, dynamical scalar field models have been proposed some of which are quintessence [19] [20] [21] [22] , phantom [23, 24] , f-essence [25, 26] and K-essence [27] [28] [29] .
An important advance in the studies of black hole theory and string theory is the suggestion of the so called holographic principle which was proposed by Fischler and Susskind in 1998 [30] .
According to the holographic principle, the number of degrees of freedom of a physical system should be finite and should scale with its bounding area rather than with its volume [31] and it should be constrained by an infrared cut-off [32] . The Holographic DE (HDE), based on the holographic principle, is one of the most studied models of DE [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] . The HDE models have also been constrained and tested by various astronomical observations [46, 47] .
Applying the holographic principle to cosmology, the upper bound of the entropy contained in the universe can be obtained. Following this line, Li [48] suggested as constraint on the energy density
, where γ is a numerical constant, L is the IR cut-off radius and M p is the reduced Planck mass. The equality sign holds when the holographic bound is saturated.
Importance of modified gravity for late acceleration of the universe has been reviewed [49, 50] .
Various modified gravity theories have been proposed so far: some of the most studied include f (R) [51] , f (G) [52, 53] , Horava-Lifshitz [54] and Gauss-Bonnet [55] theories. Recently, a new theory of gravity known as f (T ) gravity, which is formulated in a space-time possessing absolute parallelism [56, 57] , has been proposed.
Fundamental aspects of f (T ) gravity have been recently studied [58, 59] . In the f (T ) theory of gravity, the teleparallel Lagrangian density described by the torsion scalar T has been promoted to be a function of T , i.e. f (T ), in order to account for the late time cosmic acceleration [60] . In a recent work, Jamil et al [61] examined the interacting DE model in f (T ) cosmology assuming DE as a perfect fluid and choosing a specific cosmologically viable form f (T ) = β √ T . Statefinder diagnostic of f (T ) gravity has been studied in [62] . Purpose of the present work is to develop a reconstruction scheme for the modified gravity with f (T ) action using holographic energy density.
II. RECONSTRUCTION OF f (T ) GRAVITY
In the framework of f (T ) theory, the action of modified teleparallel action is given by [63] :
where L m is the Lagrangian density of the matter inside the universe, G is the gravitational constant and g is the determinant of the metric tensor g µν . We consider a flat Friedmann-Robertson-Walker (FRW) universe filled with the pressureless matter. Choosing (8πG = 1), the modified Friedman equations in the framework of f (T ) gravity are given by [63, 64] :
where
and [64] :
Earlier, Setare [65] reconstructed f (R) gravity from HDE. In this Section, we shall discuss a reconstruction of f (T ) gravity in HDE scenario. We must emphasize that reconstruction of f (T ) gravity has been already studied in [66] and a general DE review which discusses the reconstruction in f (T ) gravity can be found in [67] .
Following [65] , the HDE density is chosen as:
where R h represents the future event horizon and c is a constant.
The expression of R h is given by:
The dimensionless DE is defined by using the critical energy density ρ cr = 3H 2 as follow:
The time derivative of the future horizon is given by:
Using the conservation equation, the EoS parameter for HDE has been obtained by [65] as follow:
In order to reconstruct f (T ) gravity in HDE scenario, we replace the energy density of Eq. (2) with ρ Λ and hence we get:
Using Eq. (9) in Eq. (12), we can write:
Hence, we get
We now consider Eq. (3), where p would be replaced by p Λ . As ω Λ = p Λ /ρ Λ , we can write
where ω Λ is given in Eq. (11) . Using Eqs. (3), (5) and (15), we get:
Subsequently, using T = −6H 2 , we can write:
For scale factor a (t) we shall consider the solution [65] :
where, a 0 , t s and n are constants. Hence:
where C 1 is a constant.
Instead, the solution of Eq. (17) is given by:
and C 2 and C 3 are two constants. (22) and we find f (T ) ≥ 0 with the evolution of the universe for a range of n. The x-axis plots t and y-axis plots n. (23) and we find f (T ) ≥ 0 with the evolution of the universe for a range of n. The x-axis plots t and y-axis plots n.
The solutions for f (T ) are now studied graphically. In Figure 1 , we plot the solution f (T )
given in Eq. (22) against t and n. The three dimensional plot shows a decaying behavior of f (T ) with evolution of the universe. Furthermore, the rate of decay is increasing with increase in the value of n. Similarly, when we plot the expression of f (T ) given in (23) in Figure 2 , we find a 
III. CONCLUSION
Among different candidates to play the role of the DE, modified gravity has emerged as a possible unification of DM and DE. The present work aims at a cosmological application of the HDE density in the framework of a modified gravity, named as f (T ) gravity. In the framework of the said modified gravity, we have considered the equation of state of the HDE density.
Subsequently, we have developed a reconstruction scheme for modified gravity with f (T ) action.
Considering De density given in Eq. (4) in holographic form and then by assuming a simple solution for the scale factor a (t) as given in Eq. (18), we have obtained a solution for differential
